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Abstract. Mental models are personal, internal representations 
of external reality that people use to interact with the world 
around them. They are useful in multiple situations such as 
muticriteria decision making, knowledge management, complex 
system learning and analysis. In this paper a framework for 



mental models elicitation and analysis based on 
neutrosophic Logic is presented. An illustrative 
example is provided to show the applicability of the 
proposal. The paper ends with conclusion future 
research directions. 
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1 Introduction 

Mental models are useful in multiple situations such as 
muticriteria decision making [1], knowledge management, 
complex system learning and analysis [2], In this paper, 
we propose the use of an innovative technique for 
processing uncertainty and indeterminacy in mental 
models. 

The outline of this paper is as follows: Section 2 is 
dedicated to mental models and neutrosophic logic and 
neutrosophic cognitive maps. The proposed framework is 
presented in Section 3. An illustrative example is discussed 
in Section 4. The paper closes with concluding remarks, 
and discussion of future work in Section 5. 

2 Mental Models and neutrosophic Logic 

Mental models are personal, internal representations of 
external reality that people use to interact with the world 
around them [3]. The development of more effective end- 
user mental modelling tools is an active area of research 

[4]. 

A cognitive map is form of structured knowledge 
representation introduced by Axelrod [5]. Mental models 
have been studied using cognitive mapping [6]. 

Another approach is based in fuzzy cognitive maps [7]. 
FCM utilizes fuzzy logic in the creation of a directed 
cognitive map. FCM are a further extension of Axelrod’s 
definition of cognitive maps [7] . 

Neutrosophic logic is a generalization of fuzzy logic based 
on neutrosophy [8]. If indeterminacy is introduced in 
cognitive mapping it is called Neutrosophic Cognitive 
Map(NCM)[9]. 

NCM are based on neutrosophic logic to represent 
uncertainty and indeterminacy in cognitive maps [8]. A 
NCM is a directed graph in which at least one edge is an 
indeterminacy denoted by dotted lines [6]. 



3 Proposed Framework 

The following steps will be used to establish a 
framework for mental model elicitation and 
analysis with NCM (Fig. 1). 

Figure 1 : Mental model. 

• Mental model development. 




This Activity begins with determination 
of nodes. Finally causal relationships, its 
weights and signs are elicited [10], 

• Mental model analysis 

Static analysis is develop to define the 
importance of each node based on the 
degree centrality measure [11]. A de- 
neutrosophication process gives an 
interval number for centrality. Finally 
the nodes are ordered. 
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4 Illustrative example 

In this section, we present an illustrative example in order 
to show the applicability of the proposed model. We 
selected a group of concepts related to people factor in 
agile software develoment projects sucess (Table 1) [12]. 



The next step is the de-neutrosophication process 
as proposes by Salmeron and Smarandache [13]. 
I 6[0,1] is repalaced by both maximum and 
minimum values. 

A 1.75 



Table I. FCM nodes 



B [0.75,1.75] 



Node 


Description 


A 


Competence and 
expertise of team members 


B 


Motivation of tem 
members 


C 


Managers knowledge of 
agile development 


D 


Team training 


E 


Customer relationship 


F 


Customer 
commitment and 
presence 



C [0.25,1.25] 

D 0.75 
E 0.75 
F [0.75,2.75] 

Finally we work with extreme values [14] for 
giving a total order: 

A~F > B > C~D~E 



The FCM is developed integrating knowledge from one 
expert. The FCM with weighs is represented in Fig. 4. 




Figure 2: Mental model. 

The neutrosophic score of each node based on the 
centrality measure is as follows: 

A 1-75 

B 0.75+1 



Competence and expertise of team members, 
Customer commitment and presence are the more 
important factors in his mental model. 

5 Conclusions 

In this paper, we propose a new framework for 
processing uncertainty and indeterminacy in 
mental models. Future research will focus on 
conducting further real life experiments and the 
development of a tool to automate the process. 
The use of the computing with words (CWW) is 
another area of research. 
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